Alterations in myelination in the central nervous system of dystonia musculorum mice.
Dystonia musculorum (dt) is an autosomal recessive sensory neuropathy in mice resulting from a mutation in the gene encoding the cytoskeletal linker protein Bpag1. In addition to neurodegeneration, dt mice display myelination abnormalities in the peripheral nervous system. In this report we investigated whether myelination abnormalities are also present in the central nervous system of dt(Tg4) mice. Transcripts for both neural isoforms of Bpag1 (a1 and a2) were detected in optic nerves and spinal cords of wild-type mice. Light microscopy of resin-embedded thin sections revealed a reduction in myelinated axons in both optic nerves and spinal cords in dt(Tg4) mice. As well, hypermyelinated axons were detected in these tissues. Ultrastructural analysis of optic nerves and spinal cords from dt(Tg4) mice revealed an increase in the number of amyelinated axons, the presence of hypo- and hypermyelinated axons, and redundant myelin that course away from axons. Changes in the level of myelin proteins accompanied the morphological alterations. Myelin-associated glycoprotein levels were reduced in optic nerves of dt(Tg4) mice, and myelin basic protein levels were altered in optic nerves, sciatic nerves, and spinal cords of affected mice. Short-term cultures of oligodendrocytes derived from dt(Tg4) mice did not show morphological alterations.